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INTRODUCTION 
CaiAPTSR - 1 
INTRODUCTION 
India has experienced a remarkable progress in the food 
production after " Green revolution" , However, inspite of the 
well known achievements, hunger and malnutrition nre still 
prevelent among the people of our country. In developing 
countries the rate of diseases, caused by the deficiencies of 
certain vitamins and minerals, is very high when compared to 
developed countries. Since the vegetables are also the major 
source of vitamins and minerals besides the pulses, the use of 
adequate amount of vegetables will keep human beings away from 
number of diseases. 
Solanum melongena L., commonly known as eggplant or 
brinjal, is a common and popular vegetable in India and many 
other countries, such as United States, Florida, France, Italy 
and Balkans etc. In the plains, it grows throughout the year 
and yield vegetable all the year round. As a vegetable its 
nutritive value is fairly comparable to that of tomato (Table-1 ), 
The eggplant is also widely used in medicine. According 
to Ayurvedic system, the white varieties are said to be good 
for patients suffering from diabetics. Root of eggplant is 
credited with antiasthmatic properties. Leaves are said to 
possess narcotic properties and are used in cholera, bronchitis, 
dysuria and asthma. It's juice is employed to curw otitis, 
toothache. The eggplant is reported to promote intrahepatic 
metabolism of cholestrol. Both leaf pnd fruit, fresh or dry 
produce a marked drop in blood cholestrol level. The use of 
eggplant against cancer disease has also been reported 
(Hartwell, 1971). 
iSggplant is erect, semi-erect or prostrate, branched, 
perennial herb or sub-shrub with strorg bushy appearance, 
growing generally to a height of about 1 m tall. Although 
perennial in habit, but it is cultivated as annual. 
The plant produces a strong taj root which penetrates 
quite deep into the soil. The leaves are large in size, 
alternate, exstipulate simple, petiole te, ovate with slightly 
lobed margin. The inflorescence is eytra-axillary cyme and 
flowers are solitary to cluster. Plovers are ebracteate, 
pedicillate, cyclic, bisexual, actinocorphic, pentamerous. 
The calyx is gamosepatous, five lobed, persistent and densely 
covered with hairs. Corolla is five lobed, gamopetalous, 
bell-shaped and purple, violet to white in colour. Androecium 
consists of five epipetalous stamens, alternating with petals. 
The anthers are long, erect,basifixed and connivent often 
tapering upwards and dehiscing by apical pores. The gynoecium 
is bicarpellary, syncarpous and superior. The ovary is 
bi-tetralocular with each locule contajning large number of 
ovules on swollen axile placenta. The fruit is a large berry, 
varying in shape to spherical to cylincrical. Fruit surface 
is smooth and glossy. The seeds are small, flattened, kidney 
shaped, pitted and endospennic with curved embryo. 
Improvement through breeding programme depends on the 
creation of genetic variability and availability of new gene 
recombinations. But with the increase in human population and 
his indiscriminate interference into the natural gene pools 
lead to the destruction of valuable and desirable wild gene 
resources. At this Juncture mutation treeding plays a marve-
llous role in creating new genetic variability in existing 
species. Since the discovery of mutagenic activity of physical 
and chemical mutagens, extensive use of these agents has been 
made to induce mutations in cultivated as well as wild plants. 
Such attempts have provided induced variants with economically 
useful characters which can be used in crop improvement through 
mutation breeding. 
The idea of inducing mutations artificially and using 
them for crop improvement was first introduced by De Vries in 
1901, However, it recieved due attention only after 1927 when 
Muller demonstrated artificial induction of mutations by 
ionizing radiations in Prosophila melanogaster. Later, 
Stadler (1928) produced mutations in barley and maize by X-and 
gamma rays. The discovery of chemical mutagens in 1940 by 
Auerbach opened new vistas for improvirg crop plants. Now, 
there are hundreds of synthetic chemicrls belonging to different 
groups which are extensively used in agriculture. In a series 
of experiments carried out in various crops, it has been estab-
lished that chemical mutagens, when applied to plants, induced 
mutations of polygenic nature (Abrams and Frey, 1964; Borojevic, 
1969; Gottschalk, 1973; Larik, 1975a; Brock, 1977; Khan, 1982; 
Siddiqui, 1982; Khan and Siddiqui, 1986.). The isolated 
desirable mutants showed increased yield, high protein content, 
stiff straw, absence of awn, resistance to certain specific 
diseases and many other desirable traits beneficial to mankind 
which opened a new era in th3 hist«^ y^ of agriculture. 
Therefore, a comprehensive study of the effects of 
ethylmethane sulphonate (SMS), alkylating agent and Sodium 
azide (SA), a respiratory inhibitor was undertaken in the two 
varieties (BR-112 and 31^6) of Solanum melongena L, 
The objectives of the present investigation were: 
1, to study the biological damage (like inhibition in seed 
germination, seedling injury and pollen sterility) in M-i 
generation 
2, to study the morphological variability e.g. abnormalities 
in cotyledons and foliaga leaves 
3. to induce variability in various quantitative characters 
4. to estimate mean and coefficient of variation. 
Table: 1, Comparative nutritive value of Brinjal and Tomato 
(Per 100 gm of edible portion) 
Brin;)al Tomato 
Moisture 92.70 g 93.10 g 
Protein 1.40 g 1.90 g 
Fat 0.30 g 0.10 g 
Minerals 0,30 g 0.60 g 
Carbohydrates 4.00 g 3.60 g 
Calories 14,00 g 23.00 mg 
Calcium 18,00 mg 20.00 mg 
Magnesium 16,00 mg 15.00 mg 
Oxalic acid 18.00 mg 2.00 mg 
Phosphorus 47.00 mg 36.00 mg 
Iron 0,90 mg 1.80 mg 
Sodium 30.00 mg 45.80 mg 
Potassium 200,00 mg 114.00 mg 
Copper 0,17 mg 0.19 mg 
Sulphur 44.00 mg 24.00 mg 
Chlorine 52.00 mg 38.00 mg 
Vitamin A 124.00 lU 320.00 lU 
Thiamine 0,04 mg 0,07 mg 
Riboflavin 0.11 mg 0,01 mg 
Nicotinic acid 0,90 mg 0,40 mg 
Vitamin C 12,00 mg 31.00 mg 
Choudhary and Kalda (l968); Choudhary (1976). 
REVIEW OF LITERATURE 
CHAPTER - 2 
RSVIEW OF LITERATURE 
The present chapter deals with earlier investigations 
on some of the important aspects,such as cytology, quantita-
tive and qualitative genetics, breeding and induction of 
mutation in eggplant and its related species, A survey of 
literature shows that inspite of great nutritional and medici-
nal importance, little attention has been paid to non-tuberi-
ferous species of the genus Solanum, A brief review of the 
earlier investigations on various aspects of eggplant (Solanum 
melongena L,) is given below: 
2.1 General : 
2.1.1 Origin, Evolution and Distribution 
Opinions differ regarding the origin of the genus 
Solanum. Some workers believe that the genus Solanum is 
probably originated in South and Central America while others 
believe that the occurence of large number of wild and culti-
vated varieties of 3. melongena in India indicates the 
possibility that the centre of origin of S, melongena may be 
India and not America. 
De Candolle (1S04) regarded it as a native of Asia 
because of wild forms of Solanum incanum Rojcb, which regarded 
as belonging to the same species as Solanum melongena have 
been found growing in Madras state (Tamilnadu, India) and 
Burma. 
Vavilow (1928; 1931; 1951) has clearly brougHbut that 
the centre of origin of a crop plant is to be looked for in 
those regions where the specific and varietal diversity is 
highest and where largest number of endemic characters are to 
be found. According to him the centre of origin of S.melongena 
is Indo-Burma region which exhibited highest degree of specific 
and varietal diversity. This view is in agreement with the 
observations made later by Filov (1940) that wild varieties of 
S. melongena are only found in India. Khan (1976) is also of 
the opinion that Solanum melongena should have originated in 
Indo-Burma region and not is central and South America, the 
house of the genus Solanum. The old records and literature 
also indicate that S. melongena is originated from India. In 
the Sanskrit literature, the words Barthaku, Hingali, Singhi, 
Bhandaki and Duspadharsini were found which denote the eggplant. 
The plant was first grown in India and later spread 
through Iran to North Africa including iigypt, Turkey and Balkan 
countries (Bhaduri, 1951). The Iranian seems to have carried 
it from India to Africa. Arabs took it to Spain. 
Coulter (1942), however, mentioned that " Both the 
purple-fruited and the white were gro'^ m in pre-revolutionary 
America, and for at least two centuries previous to this 
it was known in j2ngland, 
Sampson (1936) considered Solanum melongena probably 
of African origin. The reason for this appears to be that the 
nativity of two related species, Solanum coagulens and 
Solanum incanum is not fully established and probable origin 
of this species is regarded a African, But it is also very 
likely that ^ , coagulens actually originated in North Africa 
and migrated to India later on. 
It was noted that most of the food plants which have 
been cultivated for a long period, showed no similarities with 
their wild ancestors. Same is true with S. melongena where 
large number of cultivated plants are quite different from the 
wild relatives such as var. insanum and var. potangi. Although 
it is difficult to say by observations that these varieties 
viz, insanum and var, potangi are the wild aneestors of present 
cultivated S. melongena (Bhaduri, 1951). It is quite evident 
that hybrid vigour and continuous selection by man must have 
played important role in the evolution of cultivated forms of 
S, melongena with large edible fruits and adapted to wide range 
of climatic conditions (Bhaduri, 1951). 
The wide distribution of S. incanum in North Africa, 
Sgypt, Iran and North West India on one hand, and the large 
number of cultivated varieties of S. melongena distributed 
throughout the world on the other, suggested, however,so far 
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as the evolution of cultivated types of eggplants is concerned, 
parallel evolution might have occured. Due to the wide dis-
tribution and popularity of eggplant as a vegetable, it is now 
grown widely throughout the warmer regions of the world. 
2.1,2 Nomenclature 
The genus Solanum contains about 2,000 species of which, 
a t l e a s t 150 are tuber i ferous , the r e s t being non-tuberiferous 
(Bhaduri, 1951). Dunal (1852) has divided the genus Solanum 
into two sec t ions : (l ) Pachystemonum and (2) Leptostemonum. 
The sect ion Pachystemonum was fur ther sub-divided into five 
sub^sections: ( l ) Tuberaria, (2) More 11a, (3) Dulcamara. 
(4) Micanthus and (5) Lycianthus. 
Wettstein (1895) has divided the genus Solanum into 
five sub-genera: 
I ) Pachystemonum with about 400 species including 
S, tuberosum and S_, nigrum complex. 
I I ) Lycianthes with about 80 spec ies . 
I l l ) Leptostemonus with about 400 species including 
S. melongena. 
IV) Lycopersicon containing about 10 species including 
S. lycopersicum (Lycopersicon esculentum) and 
V) Nycterium with 14 spec ies . 
Hassler (l9l7a) gave the generic status to Lycianthes 
(Dun.) Hassl,, on the basis of fruit being a drupe (instead of 
berry in Solanum) in the species included in this section and 
transferred three South American species to this new genus. 
Bitter (1920) supported Hessler's view and transferred more 
than 100 species to Lycianthes from Solanum. 
Willis (1966) considered the genus Solanum in the tribe 
Solanaceae along with Lycium, Atropa, Physalis, Capsicum and 
Lyeopersicon on the basis of curved embryo, five equal stamens 
and bilocular ovaiy. Hunziker (1979) has treated the genus 
Solanum along with 17 other genera under the tribe Solaneae 
of the sub family Solanoideae. 
There are about 37 species of Solanum found in Asia, 
out of which only 27 are recorded in Hooker's flora of British 
India, Santapau (See Bhaduri, 1951) has added one more to the 
list by describing a new species, ^ , maccanii from Bombay, 
2,2 Chromosome number 
The chromosome number of non-tuberiferous forms have 
been determined by various workers; Kojima (1925); Vilmorin 
and Simonet (1927); Jjz^ rgenson (1928); Janaki Ammal (1931, 
1934); Tokunaga (193A); Rat era (l944); Swaminathan (1949); 
Hardas and Joshi (1954); Bay lis (l954); Soria and Heiser (1961) 
and Heiser (1963). This has generally facilitated our 
10 
understanding of the va r i a t i on of the chromosome number and 
revealed tha t in majority of non-tuberiferous species of the 
genus Solanum, the basic number i s n = 12. 
Oinuma (1945) and Sinha (1950) have studied karyotypes 
of some Solanum spec ies . Rai (l959a) studied chromosome 
morphology of Solanum melongena. Dyansagar and Pingel (1979) 
observed the presence of one or two B-chromosomes in addition 
to the 2n = 24 in 3, viarum Dunal. Chaudhuri (1981) reported 
tha t the chromosomes exhibi t differences in s ize and the i r 
morphology having metacentric and sub metacentric centromers 
in West African Solanum melongena hybrids, Sangowara (1988) 
reported t h a t the diploid chromosome consis t ing of 8- fa i r ly 
la rge , 8-medium and 8-small s ize chromosomes in west African 
Solanum melongena (var. Gawagwda), 
Most of the s tudies have indicated t h a t meiosis i s 
normal spec ia l ly in species with n = 12 and 24 chromosomes 
(J^rgensen, 1928; El l i son , 1936; Paddock, 1943). Janaki Ammal 
(l934) observed regular meiosis in diploid Solanum melongena. 
Janaki Ammal (1934) and Rai (l959b) studied the formation and 
movement of chiasmata in Solanum melongena. 
Ghoudhuri (l972a) studied the cytology of west African 
Solanum melongena and reported the abnormalit ies l ike univalent, 
mult ivalents and formation of chromatin bridges. Siddiqui and 
Rehman (1979) reported abnormal raeiotic behaviour of chromosomes 
in v i rus infected p lan t s of S, melongena vp.r, Pusa Purple Long. 
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Chromosome bridges and endoreduplication with high degree of 
ploidy (2n=48) has been reported in tapetal cells of west 
African Solanum melonojena cvr: Brassica x cvr: Zaria (Chaudhuri, 
1980). Kirti and Rao (1983) reported a multiple chromosome 
association in addition to 10-bivalents in a series of Solanum 
hybrids, Chaudhuri (1S61) reported the occurrence of high 
fraquency of multivalents in a diploid hybrid seemed to indicate 
the presence of translocation interchanges in ^ . melongena 
cvr: Giwa-2 x cvr: Giwa-1. Omidiji (1983) reported the 
occurrence of quadrivslents and presence of bridges with 
fragments in a cross between Solanum aethiopicum and Solanum 
macrocarpon. Siddiqui (1987) studied the cytology of different 
varieties of Solanum melongena L, and their hybrids and reported 
certain abnormalities in F-] and F2 progenies. Abnormal meiotic 
behavior with the formation of variable number of univalents 
was found to be associated with the infertility (Grigg et al., 
1988). 
2,3 Genetics 
The genetics of 5_, melongena is a complex one. It has 
several races which have evolved in the course of time either 
due to genie changes or due to cultivation and selection. 
Numerous workers have conducted investigations on 
genetics of the eggplant. Gotoh (1953) wile studying on 
genetics of few quantitative characters, found automatically 
cumulative action with negative dominr^ nce for few characters. 
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Genes controlling shapes, weight, number of flowers per branch, 
flower duration were found to segregate independently. Varia-
bility in various qualitative and quantitative characters are 
discussed by Joshi (1963), Singh and Khanna (1964), Deshi et al,, 
(1964), Sinha et al. (l966), dlldin (l967), Tigchelaar et al. 
(1968) and Chowdhury (l972b). 
According to Sambadam (l962), Janick and Topleski (1%3) 
purple colour of fruit is dominant over white, Singh and 
Khanna (1964) reported that chiasma frequency in eggplant is 
under polygenic control. Sambadum (1969) observed that the 
purple colour in different parts of the plant is controlled by 
several linked genes. Swamy Rao (1970) suggested that the 
colour of stem, petiole, midrib of leaf, flower, fruit and 
fruiting pattern were simply inherited. Purple colour of the 
corolla is also been reported to be monogenically dominant 
over white (Tatebe, 1939). Prigchelaar et al. (1968) showed nine 
genes which determine authocyanin development and distribution 
in the eggplant. 
Vijayagopal and Sethumadhavan (l973) and Peter and Singh 
(1973) made diallelic analysis of many quantitative characters 
in some varieties of brinjal and remarked as the number of days 
to flowering were controlled by dominant genes whereas the 
height of the plant was controlled by additive genes with some 
over dominance, whereas number of fruit per plant, number of 
long styled medium styled and short styled flowers per 
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inflorescence, length of fruit and circumference of fruit are 
controlled by additive genes. Singh and Khanna (1979) obtained 
the result from six varieties of brinjpl and their thirty 
possible FiS. A dominance variance was significant only for 
plant height, fruit diameter and fruit volume. 
Wanjari and Khapre (1978), while studying inheritance 
of fruit characteristics in S. melongena x S, indicum, reported 
that the colour of youn:^  fruit was governed by two gene pairs; 
one epistatic to other. Fading of greenish white colour of 
young fruit resulting in complete white fruit after full 
development and fading and elimination of purple shades was 
governed independently by two complementary gene reactions. 
Mottling and purple colour were monogenically inherited. 
Nimbalkar and More (1981) observed monogenic behaviour 
of spiminess while stem colour and petiole colour are governed 
by three factors. However, leaf colour is governed by four 
factors. Joarder et al, (1981) studied genetic architecture 
of yield and nine other quantitative characters of S.melongena 
and detected nonallelic gene interaction in most of the 
characters. More et al, (1982) observed trigenic inheritance 
of flower size and stem colour while spininess and fruit 
colours showed monogenic behaviour. Khapre et al. (1986) 
observed monogenic behaviour of stem colour while leaf vein 
colour, purple shade on young leaves, corolla colour were 
governed by interaction of three or more pairs of non-allelic 
genes. 
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Gtopinath et al. (1987), while studying the genetics of 
fruit characters of 3. melon^ena. reported that number of 
locules and number of seeds per locule were found to be contolled 
additively. They further reported that the number of seeds 
per locule showed more genotypic and phenotypic variances and 
genetic advance compared to number of locules. Ghauhan (1984) 
observed male sterility in S_. melongena has been controlled by 
interaction of two recessive nuclear genes. 
2.4 Induction of mutations 
The induction of mutations has been accepted as a useful 
tool in plant breeding programmes. Mutation breeding has helped 
much in evolving improved varieties with better agronomic 
characters leading to higher productivity. However, the 
efficacy of mutation breeding programmes depends on the amount 
of genetic variability available in the crop species and the 
efficiency of the selection techniques employed. 
The excellent works of Muller (1927) and Stadler (1928) 
opened new vistas in plant breeding by introducing artificial 
induction of mutation. Later, the usefulness of micromutations 
in plant breeding was established by Gregory (1956, 1961), 
Most of the varieties developed by mutation breeding 
so far have arisen in material treated with ionizing radiations. 
Extensive work with chemical muta^ jens has begun only since 1960 
following the introduction of i2MS (Heslot, 1964), However, the 
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a lkyla t ing agents have a reac t ion pa t t e rn more sui ted than 
ionizing rad ia t ions for breaking down the buffering charac-
t e r i s t i c s of polyploid germplasm and for creat ing a naxiraum of 
genie d ive r s i f i c a t i on and a l l e l i c in t e rac t ion between homolo-
gous loc i (Mac Key, 1967). 
2 .4 .1 General 
Various workers have extensively used SMS on different 
crop to induce genie changes. 
Konzak et al. (1961) and Arnason et al. (l962) reported 
that EMS gives higher frequencies of gene mutations than ioniz-
ing radiations. Swaminathan et al. (1962) observed chromosome, 
chromatid and isochromosomes in cells when different wheat 
cultivars of various ploidy levels were treated with different 
concentrations of 3MS. Swaminathan (1964) further reported 
that SMS is supposed to be specific to certain chromosome 
regions containing genes for chlorophyll development located 
near centromere. Goud (1967) reported that the SMS is more 
effective in producing biological damage than gamma rays in 
bread wheat. Sato and Gaul (1967) reported that sterility 
induced by SMS and other chemical mutagen might be due to 
cryptic difficiencies and specific gene mutations, Prasad 
(1968) identified a yellow rust resistant mutant in the M2 
generation of SMS treated Triticum durum variety NP 404. 
Sharma (1970) observed a synergistic action of gamma rays and 
SMS on pollen sterility. 
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Kaul and Bhan (1973) studied effects of gamma rays, 
SMS and dSS singly and in combination upon seedlings of three 
rice varieties, Reddy and Reddy (1974) recovered various 
grain shape mutants after treatoent with iSMS and dSS in rice. 
Ghowdhury (1978) reported that chemical mutagens (SMS and NMU) 
are more efficient in inducing wide range of mutations with a 
higher frequency in bread wheat. Singh et al. (1978) studied 
the biological damage and morphological mutations induced by 
gamma rays and SMS in pearl millet, Raina et al, (1979) 
Carried out investigations in a number of wheat varieties 
revealed that both additive and non-additive genetic variances 
were considerably enhanced in SMS treated populations. Khan 
and Hashim (1979) studied the mutagenic effectiveness and 
efficiency of gamma rays, SMS and HZ in Phaseolus aureus Roxb, 
Singh and Chaturvedi (1981) treated two inbreds of mung 
bean (Vigna radiata (L, ) Wilczek) viz. Pusa Baisakhi and S-8 
with SMS, NMU and gamma rays to find out their relative mutagenic 
susceptibility and specificity. Khan (1983) observed a considerable 
increase in genetic variance, heritability and expected genetic 
advance in mungbean after treatment with SMS and gamma rays, 
Sharma and Kaul (l984) reported that SMS induced mutant of IRS 
rice exhibits higher salt tolerance than the parent variety, 
Grover and Virk (1964) reported various viable mutants after 
treatment with MUNG (N-methyl-N-nitro-N'-nitrosoguanidine), 
SMS and HA (Hydroxyl Amine) in mungbean, Meiotic anomalies 
induced by SMS in three hexaplold wheat varieties were observed 
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by Al-oaheal (1985). He further reported that the differences 
in chiasma frequency and varieties into treatment interaction 
were significant. Asha and Nayar (1986) studied the influence 
of genie status in relation to gamma rays and SMS induced pollen 
sterility in chillies. Khan (1987) evaluated the various 
agronomic characters of eight mutants obtained after treatment 
with SMS and HZ in mungbean, A depression in seed germination, 
seedling height and pollen fertility was noted by Khan and 
Siddiqul (l988) after mutagenic treatments in Vigna radiata (L.) 
Wilczek. Narasimhachary and Bhalla (1988) isolated a male 
sterile mutant in the M2 generation in SMS treated population 
of pigeon pea, Venkateswarulu et al. (1988) isolated various 
types of chlorophyll mutants after treatment with gamma rays 
and SMS singly and in combination in Cartharaus roseus (L,) 
Reddy (1989) identified various types of chlorophyll mutants 
in Triticale after treatment with gamma rays and SMS, Reddy 
and Gupta (1989) observed that SMS produced high frequency of 
mutations in comparison to gamma rays in Triticale. 
The weak mutagenic action of azide in bacteria has long 
been known. However, the mutagenic properties of azide has now 
been an established fact. The mutagenic action of sodium azide 
as well as its metabolite in barley and bacteria appears to 
be unique among the presently known mutagens (Kleinhofs et al., 
1978). 
Sideris et al. (1969 and 1973) reported that the mutation 
frequency obtained with sodium azide treatments was increased to 
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about 20% by using treatment solutions at pH values below the 
pKa of azide. Ahnstrom et al. (1972) used azide in conjunction 
with nitro some thy lurea in Arabidopsis. Nilan et al. (1973-' 
and Kleinhofs et al. (197^) reported mutation frequencies on 
an Mi spike basis of upto U6% with hh germination at 20°G in 
barley. Vig (1973) reported that azide increases frequencies 
of non-disjunction in soybean. Conger (1973) studied the 
effect of ascorbic acid on azide-radiation synergism on seedling 
growth in barley. Levy and Ashri (1973) observed varietal 
differences in response to azide sensitivity in the peanut, 
Ashri and Levy (1974) studied the response of successive 
developmental stages of peanut embryos to azide and reported 
that earlier stages of embryo development were more sensitive 
than later stages. Konzak et al. (1975) observed a positive 
azide concentration effect on mutation frequencies on barley. 
Warfield (1974) and Chaudhary and Kaul (1976) reported 
azide induces few, if any, chromosome aberrations above control 
levels in barley. Similar results were also obtained in 
Vicia faba (Kihlman and Sturelid, 1975) and in soybean (Vig, 
1973). Mutagenicity of sodium azide has been reported in Yg2 
locus in maize (Conger and Carabia, 1977), at a mutable locus 
in chick peas (Niknejad et al., 1978). 
Choudhary and Kaul (1976); Niknejad (1976) and Walther 
(1976) reported that azide induces reduction in seed germination 
in Ml seedling growth and an increase in male sterility and 
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recessive embryo lethals as scored by the reduced number of M2 
seedlings per spike in barley. The proportions of the different 
chlorophyll deficient mutants in barley have been reported for 
azide, gamma rays and diethyl sulfate in barley by Nilan et al. 
(1976). Sander and Muehlbauer (1977) suggested that the lack of 
leaf variants from azide treatment of peas due to the lack of 
chromosome breaks. 
Walther (1976) reported no change in certain biological 
end-points in barley after 9 months storage of azide treated 
seeds at 5°G. Niknejad (1976) observed varying results but it 
did appear that mutation frequency was increased with storage 
of azide treated seeds at 70^ and 90% relative humidities. 
Sharma et al. (1979) studied the effect of concentration 
and soaking time on induced chlorophyll mutation frequency after 
azide treatment in rice. Hasegawa and Inoue (1980) reported 
that sodium azide produces high frequency of mutations with 
negligible amount of chromosomal aberrations in rice. Cheralu 
and Reddy (1985) studied the mutagenic effects of hydrazine (HZ) 
and sodium azide on four different cultivars of sorghum, 
2.4.2 Studies on induced mutagenesis in eggplant 
In the predominantly self fertilizing crop like eggplant, 
the amount of genetic variability is rather limited. By using 
chemical or physical mutagens, greater genetic variability can 
be induced in self pollinated crops within a short period of time , 
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Though eggplant i s an economically as well as medicinally 
important crop, comparatively l i t t l e work has been done on th i s 
crop, 
Baghramyan (l968a, 1968b and 1969) i r r ad ia t ed the seeds 
of two loca l v a r i e t i e s v i z . , ii-aven and Delicacy A103 of 
3. melongena with X-rays of d i f f e ren t doses. He concluded tha t 
the morphological abnormalit ies observed were due to dominant 
mutations and cytoplasmic modifications. 
Izvorska (1969) irradiated the seeds of eggplant var ie ty 
Delicacy with d i f fe ren t doses of X-rays. He reported that the 
germination was e a r l i e r in various mutagenic treatments and M^  
p lants flowered e a r l i e r and produced more f r u i t s than cont ro l s , 
Andrievskii (1971) t rea ted the seeds of seven v a r i e t i e s 
belonging to sub species Orientale with N-nitroso-N-ethyleurea, 
ethylene imine and dimethylsulphate for 24 hours. Papova and 
Detrov (1973) applied the u l t r a v i o l e t i r r a d i a t i o n to the br in ja l 
in F^ ) which led to the improved vegeta t ive growth, e a r l i e r 
r ipening and increase the t o t a l yield of F^. 
Pa te l and Shah (1974) i r r ad ia t ed b r in ja l seeds and 
observed morphological and s t r u c t u r a l changes in shoot spex, 
Dhapte and More (1975) i r r ad ia t ed with d i f f e ren t doses of gamma 
rays to four v a r i e t i e s of eggplant and obtained vitamin C 
content of f r u i t s over con t ro l . 
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Khan et al. (1971 ;,* oiddiqui (1972); 3iddiqui and Khan 
(1977, 1979b), Siddiqui (1980, 1983b and 1986b} worked out 
extensively on chemical mutagenesis and obtained remarkable 
results in five varieties of eggplant with the treatment of 
ethyl methane sulphonate (EMS), diethyl sulphate (dSS) and 
caffeine. With reference to the number of fruits per plant, 
variety 'Pusa Purple Long' exhibited an increase of more than 
80^ with d3S treatment, variety 'V/ynad Giant' showed similar 
increase with SKiS, " Round Black" gave an increase of 150?^  with 
dES, variety 'Giant of Banarus' gave an increase of 375?^ . 
With reference to weight of fruit, variety 'Giant of Banarus' 
showed an increase of more than 200^, 
Srivastava and Hoy (1978) observed reduction in germina-
tion and pollen fertility with higher doses of mutagen. Siddiqui 
et al. (I9e6c) reported a decrease in the germination percentage 
with increasing concentrations of caffeine. Sathyanarayana and 
Subhash (1981) have been screened albina type chlorophyll 
mutations in the Mi generation and albina, xantha and chlorina 
type in the M2 generation of Solanum melongena, after treatment 
with ethylmethane sulphonate. 
MATERIALS 
AND 
METHODS 
CHAPTER - 3 
MATSRIALS AND METHODS 
3.1 Materials : 
The following materials were used in the present inves-
tigation : 
3.1.1 Varieties used 
Seeds of two different Indian varieties of eggplant or 
Solanum melon^ena L, were obtained from different sources. Seeds 
of variety B.R.~112 procured from Government Seed Store, Aligarh 
and the seeds of variety 3,M.-6 were obtained from Dr. T.R, 
Gopalakrishnan, Associate Professor, Kerala Agriculture University 
Horticulture College, Maunuthi. 
Variety B.R.-112 : 
This va r ie ty i s well adapted to agro-cl imatic conditions 
of N. India. Plant i s unarmed, flowers purple in colour, f r u i t 
round and purple . 
Variety S.M.-6 
This variety is released from Horticulture College, 
Mannuthi, Kerala. Flower purple in colour, fruits are medium 
long and purple, become yellowish when ripe. Highly resistant 
to bacterial wilt disease. 
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3.1.2 Mutagens used 
Two chemical mutagens, ethylmethanesulphonate (SMS) an 
alkylating agent and sodium azide (SA) a respiratory inhibitor, 
were used in the present investigation. 
Sthylmethane sulphonate (EMS) - C^HgO^S 
EMS is monofunctional alkylating agent supplied by Koch 
Light Laboratories Ltd., Goinbrook (England), It causes 
alkylation of phosphate groups of the DNA as well as the bases, 
the most frequent event being the formation of 7-alkylguanine, 
The molecular weight is 124. 
Sodium azide (SA) - NaH3 
Sodium aeide (SA), a respiratory inhibitor, is supplied 
by the Indian Drugs and Pharmaceuticals Ltd., Hyderabad, It 
induces pointr-mutation through a base transition mechanism on 
replicated DNA. Molecular weight is 65.01, 
3.2 Methods : 
3.2.1 Preparation of mutagenic solution 
^% stock so lu t ion of SMS and SA was prepared in phosphate 
buffer of pH 7 and pH 5, respec t ive ly . I t i s d i lu ted further 
inorder to get the mutagenic solut ions of desired concentration, 
u t i l i z i n g the following form.ula. 
2k 
SlVi = S2V2 
where, S.j = concentration of stock solution 
V^ = volume of stock solution to be taken 
Sp = concentration of desired solution 
Vp = volume of desired solution required. 
3.2.2 Seed treatment 
Or 
The solutions of SMS and SA were prepared at 27^1 C 
(room temperature) and were used for treating the seeds of 
eggplant var. BR-112 and 3M-6. Only freshly prepared mutagenic 
solutions were used to treat the seeds. 
Prior to treatanent, 50 healthy seeds of uniform size were 
soaked in distilled water for 12 hrs. and then subjected to the 
various concentrations of the mutagen for an equal length of 
time. During the treatment the test-tubes were shaked frequently 
in order to provide sufficient aeration to the seeds. After 
the treatment, seeds were thoroughly washed in running tap v/ater 
to remove the excess mutagen. Controls were maintained by 
treating the seeds with respective buffer solutions. 
The treated as well as the control seeds of each variety 
from every treatment were spread over moist cotton in petri-
plates and kept inside the B.O.D. incubator at 27+1 C with 
relative humidity of 55/^ . The B.O.D. experiment was conducted 
to find out LD50 dose and seedling growth studies. 
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3.2.3 Determination of LD30 dose 
LD50 dose (dose reducing germination upto 50%) was 
determined for each mutagen on the basis of the total number 
of seed germinated in a trea'bnent. Seeds which gave rise to 
both radicle and plumule were considered as germinated. For 
each treatment and control the percentage of seed germination 
was calculated by the following formula : 
, ,, No. of seed germinated ^^ ^^  
Germination i)i) = x 100 
No. of seed sown 
3.2.4 Seedling growth studies 
On the 15th day, the seedling height was estimated by 
measuring the root and shoot length of 25 randomly selected 
seedling for each treatment and control. 
The following formula was used to calculate the percentage 
inhibition in seed gennination and percentage seedling injury: 
Percentage inhibition control - treated 
or = X 100 
Percentage injury Control 
After having determined the LD50 dose, following concen-
t r a t i o n s were selected for f ie ld experiment as indicated against 
each mutagen. 
SMS - 0.1/0, 0 . 2 ^ 0.3;^ and 0.4?i 
SA - 0.01%, 0.02%, 0.03% and 0.04%. 
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One hundred and sixty seeds of each variety were treated 
with 0.1 to 0,k% ms (pH7) and 0.01 to 0.04^ 3A (pH3) concentra-
tions, exactly in the same way as in the case of B.O.D. experi-
ment to raise M>| plants in order to collect field data. 
oeeds from each treatment were sown in 30 cm diameter 
clay pots inorder to raise seedlings. Thirty five days old 
seedlings were transplanted to well prepared experimental 
field and maintained following the package of practices recommen-
ded for the crop. Experiments were conducted in complete 
Randomized Block Designs (GRBD) with three replicates. The 
distance between the seedlings and rows was 90 cms apart. 
3,2.5 Studies in Mi generation 
3.2.5.1 Morphological abnormalities 
The p lants showing anomalies in cotyledons and leaves 
were recorded in the f i e l d . The frequency of such abnormalities 
was calculated by the formula given below : 
Ko.of seedlings showing 
^ , , / , ^ , -\ • i. t j \ c o t . / l e a f abnormality , ^ rsn 
Coty l . / l ea f abnormality()6; = ^ J' „ r r t — x 100 
^ Total No. of Mi seedling 
3.2.5.2 Pollen fertility 
The pollen fertility was estimated from fresh pollen 
samples. From mature but undehisced anthers some desirable 
amount of pollen were dusted on a slide containing a drop 
of ^)i acetocarmine. The pollen grains which took up stain and 
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had a regular outline were considered as fertile while the 
empty one's without stain and had a irregular shape were 
considered as sterile. For determining the pollen fertility, 
pollen from five different plants for each treatment were taken. 
Percentage of pollen fertility was estimated by the following 
formula: 
Percentage of pollen ^ No» o:^  fertile pollen ^ ^ ^ 
fertility Total no. of pollen analysed 
3.2,5.3 Quantitative characters 
Following 8 quantitative characters were statistically 
analysed to assess the extent of induced variability in M^ 
generation. 
1. Plant weight : Height in cms was measured from base to 
top of the plant, 
2. Days to flowering : Number of days from the day of sowing 
to opening of first flower. 
3. Days to maturity : Number of days from the day of sowing 
to maturity of first fruit, 
4. Number of branches/plant : Total number of branches 
produced by a plant, 
5. Number of fruits/plant : Total number of fruits produced 
by a plant. 
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6, Fruit length : Length in cms from base of the calyx to 
the tip of the fruit. 
'^' Fruit girth : Girth in cms in the middle part of the fruit. 
8. Fruit weight : Weight of mature fruits in grams. 
(Note; All the characters except character No,2, were 
taken at the time of maturity) 
3.2,6 Statistical analysis 
Observations recorded on various quantitative characters 
in different treatments and control were subjected statistical 
analysis, to assess the induced variation. 
Mean (x) 
The ar i thmat ic mean or simply the mean i s the sum of 
a l l the observations divided by the t o t a l number of observations, 
Arithmatic Mean X = 
X^ + Xp «..•••, Xv^  
N 
or 
£ X 
N 
where, X^, Xp, X^ ^ = observations 
N = Number of observations 
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Standard deviation (SD or c~ ) 
Standard deviat ion i s a measure of v a r i a b i l i t y or 
dispers ion which i s the pos i t ive square root of mean of the 
squares of deviat ions of the individual observations from the i r 
ar i thmatic mean. 
I t i s Calculated by the following formula 
(X - X- )^ + (X - Xp )^ + (X ~ ^n ^ 
SO o r = • 
N 
where, X = Mean of the observation involved 
X,,,X2..X^= Observations 
N = Number of observat ions . 
Standard error (S .g . ) of mean 
The 3.D, computed for sample means i s cal led by the 
name standard e r ror of mean. I t i s now any computational 
e r ror but merely a standard deviat ion measuring the v a r i a b i l i t y 
or f luctuat ions among sample means and calculated by the 
following formula : 
3,D, of samples 
S.xu, -
J N 
where, S.D. = Standard devia t ion of individual observations 
N = Number of observation or s ize of sample drawn. 
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Coefficient of variability iCV%) 
It measures the relative magnitude of variation present 
in observations relative to the magnitude of their arithmatic 
mean. It is defined as the ratio of standard deviation to 
arithmatic mean expressed as a percentage and is a unitless 
number. The following formula was applied to compute coefficient 
of variability (G.V. ) 
GV U) = - p - X 100 
where, 3D = Standard deviat ion of sample 
X = Arithmatic mean. 
Test of significance 
' t ' t e s t was applied to t e s t the s ign i f i can t difference 
between two groups (control and t rea ted j by using the following 
formula: 
t = ""^  " ""2 
where S 
V n^ nj 
^ / (n^- l )3^ + ( n 2 - l ) s | 
n^ + rip - 2 
X^ = I-lean of first group 
X^ ~ Mean of the second group 
S^ = SD of first group 
S2 = SD of the second group 
n-, » No. of observation in first group 
"2 = No. of observation in second group. 
OBSERVATIONS 
CHAPTER - 4 
OBSERVATION IN M-j GENERATION 
Seeds of eggplant viz., varieties SM-6 and BR-112 were 
treated with different concentrations of EMS and SA inorder to 
determine the percentage inhibition in seed germination, LD50 
dose, seedling growth injury (i.e. root and shoot length), 
cotyledonary and leaf abnormalities and pollen fertility. Data 
were also taken in different quantitative characters and were 
statistically analysed to estimate the extent of induced 
variability by above mentioned mutagens, 
4,1 Percentage of seed germination 
The preliminary experiment in B,0,D, incubator indicated 
a dose dependent decrease in seed germination. The control 
seeds were germinated on 5th and 3rd day after showing in 
varieties SM-6 and BR-112, respectively. However, treated seeds 
exhibited a delayed germination with the increasing mutagenic 
concentrations, 
The maximum extent of decrease in seed germination was 
observed with 1.0?^  EMS treatment in variety SM-6 (23.81i*^ ) while, 
it was 28.26% in variety BR-112 with the same trealanent. 
The variety SM-6 is more sensitive to both the mutagens 
used in the present investigation. The percentage inhibition 
in seed germination with 0,^% EMS treatment was 7,14 and 6,52 
Table: 2. Effect of EMS on germination of seed in variety 
SM-6 
Treatment 
i%) 
0 .0 
0.1 
0.2 
0.3 
O.A 
0 .5 
0.6 
0.7 
0.8 
0 .9 
1.0 
Germination 
ac tua l % 
84 
78 
72 
64 
56 
48 
42 
36 
32 
26 
20 
% Control 
100.00 
92.86 
85.71 
76.19 
66.66 
57.14 
50.00 
^ . 8 6 
38.10 
30.95 
23.81 
% i nh ib i t ion 
^^  
7.14 
14.29 
23.81 
33.33 
42.86 
50.00 
57.14 
61.90 
69.90 
76.19 
Table:3. Effect of EMS on germination of seed in variety 
BR-112 
Treatment 
0 .0 
0.1 
0.2 
0.3 
0.4 
0 .5 
0.6 
0.7 
0.8 
0 .9 
1.0 
Germination 
ac tua l % 
92 
86 
80 
70 
64 
60 
52 
42 
38 
32 
26 
% Control 
100.00 
93.48 
86.96 
76.09 
69.57 
65.22 
56.52 
45.65 
41.30 
34.78 
28.26 
% inh ib i t ion 
m. 
6.52 
13.04 
23.91 
30.45 
34.78 
43.48 
54.35 
58.69 
65.23 
71.74 
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Fig.1: fiffect of SMS on inhibition in seed germination 
of Solanum melongena L. 
Table:4, affect of SA on germination of seed in variety SM-6 
Treatment 
0.00 
0.01 
0.02 
0.03 
0,04 
0.05 
0.06 
0.07 
o.oe 
0.09 
0.10 
Germination 
ac tua l % 
84 
80 
74 
66 
60 
52 
44 
40 
32 
28 
24 
% cont ro l 
100.00 
95.24 
88.10 
78.57 
71.43 
61.90 
52.38 
47.62 
38.10 
33.33 
28.57 
% i nh ib i t ion 
mm 
4.76 
11.90 
21.43 
28.57 
38.10 
47.62 
52.38 
61,90 
66.66 
75.00 
Table:5. Effect of SA on germination of seed in variety 
BR-112 
Treatment 
0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 
0,10 
Germination 
ac tua l % 
92 
90 
84 
78 
70 
64 
56 
50 
42 
34 
30 
% cont ro l 
100.00 
97.83 
91.30 
84.78 
76.09 
69.57 
60.87 
54.35 
45.65 
36.96 
32.61 
% i nh ib i t i on 
-
2.17 
8.69 
15.23 
23.91 
30.43 
39.13 
45.65 
54.35 
63.04 
67.39 
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Fig,2: affect of SA on inhibition in seed germination 
of Solanum melongena L, 
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in v a r i e t i e s SM-6 and BH-112, respect ive ly while, i t was 2.17 
(var. BR-112) and 4.76 (var. SM-6) with O.Ol?i SA treatment 
(Tables 2-5) . 
I t i s qui te c l ea r from the graph (Figs. 1-2), t ha t the 
va r i e ty BR-112 i s more r e s i s t a n t to both the mutagens. 
4.2 LD30 dose : 
LD50 doses for both the mutagens witii regard to the 
v a r i e t i e s SW-6, and BR-112 were determined on the basis of 
germination curve obtained by p l o t t i n g germination percentage 
against the concentrat ion of the mutagen (Figs. 3-6) , 
LD50 dose of SMS treatments was recorded 0.649^ and 
0.6896 for the v a r i e t i e s SM-6 and BR-112, respect ive ly whereas, 
i t was 0.0679^ and 0.0759^ for the SA t reatments . 
4 .3 Seedling growth 
The growth of the control and treated seedlings was 
recorded after 15 days of germination. The length of root and 
shoot of 30 seedlings, selected at random, was measured in cms 
in all the treatments and controls. The mean length of shoot 
and root is given in Tables 6 and 7. The percentage of 
injury was calculated on the basis of reduction in seedling 
height. 
It is apparent from the Tables 6 and 7, that the mean 
of seedlings height decreased with increasing concentrations 
•N 
— 
^ 
a: LU 
e? 
Q 
LiJ 
Ld 
(J) 
S$ 
4 0 
9 0 
10 
10 
••* 0-4 o-S O f 1-0 
CONCENTRATION OF EfAS(i) 
Fig.3: LD50 dose of EMS for the variety SM-6 of 
Solanum melongena L, 
CONCENTRATION OF EMS(Z) 
Fig. 4: LD50 dose of EMS for the variety BR-112 
of Solanum melongena L. 
CONCENTRATION OF SA ( / ) 
Fig, 5: LD50 dose of SA for the variety SM-6 of 
Solanum melongena L, 
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Fig. 6: LD50 dose of SA for the variety BR-112 
of Solanum melongena L. 
Table;6. Effect of EMS on seedling growth in Solanum melongena L. 
Variety Treatment Seedling height (cm) Total % injury 
Shoot length Root length 
Mean + S.g. Mean + S.S. 
SM-6 0.0 5.19+0.26 2.64+0.17 7.83+0.43 
0,1 4 . 6 8 + 0 . 3 4 2 . 4 2 + 0 . 1 5 7.00+0.49 10.60 
0.2 4 .45 1 0.17 2.28 + 0,14 6.73+0.31 14.05 
0.3 4.36 + 0.34 2.18 + 0.16 6 ,54+0.50 16,50 
0.4 4 . 0 5 + 0 . 2 5 1.97 + 0.17 6,02+0,42 23.12 
BR-112 0 ,0 6.41 + 0.27 2 ,88 + 0,20 9.29+0,47 
0.1 5.46 + 0 ,20 3.24 + 0.22 8,70+0.42 6 ,35 
0.2 5.32 + 0 . 2 4 2.96 + 0.16 8 .28+0.40 10.87 
0.3 5.11 + 0.25 2 , 7 0 + 0 . 2 3 7 .81+0.48 15.93 
0 .4 4 . 6 5 + 0 , 2 8 2 , 6 5 ^ 0 , 2 1 7 .30^0 ,49 21.56 
I I 
I I 
M 
I t 
I I 
I I 
I I 
I I 
Table: 7. Effect of SA on seedling growth in Solanum melongena L, 
Variety Treatment Seedling height (cm) Total % injury 
i%) 
Shoot l eng th Root l eng th 
Mean ^ S.i). Mean +, S.S, 
SM-6 0.00 5 . 1 9 + 0 . 2 6 2 . 6 4 + 0 . 1 7 7.63+0.43 
•• 0,01 4 . 7 8 + 0 . 1 9 2 . 4 5 + 0 . 2 1 7 .23+0.40 7.66 
•• 0.02 4 . 5 5 + 0 . 3 3 2 . 5 9 + 0 . 1 4 7.14+0.47 8.81 
0.03 4 ,32 + 0.45 2.31 + 0.35 6 .63+0.80 13.10 
0.04 4 . 2 0 + 0 . 3 9 2 . 0 0 + 0 . 3 3 6.20+0.72 18.74 
BR-112 0.00 6.41 + 0.27 2.88 +. 0 .20 9.29+0,47 
I I 
f I 
I I 
t I 
0.01 6,37 + 0.24 2.58 + 0.25 8.95+0.49 3.66 
6.18 + 0.20 2.52 + 0.25 8.70+0.45 6.35 0.02 
•» 0,03 5.85 + 0.24 2.56 + 0.16 8.31+0.40 10,55 
I t 0.04 5 . 3 5 + 0 . 3 4 2 . 4 0 + 0 . 3 1 7.75+0.69 16.58 
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Fig.7: Sffect of chemical mutagen on seedling injury 
in So Ian urn melonjs^ ena L. (• variety SM-6, 
o variety BR-112; EMS, S A ) . 
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of both the mutagens. The maximum height of seedling was 
observed with 0.196 SMS and 0,019< SA treatments in both the 
v a r i e t i e s . Both the v a r i e t i e s responded d i f fe ren t ly to 
d i f fe ren t mutagenic t rea tments . 
The highest r a t e of seedling injury (23.12 percent) was 
noticed in va r i e ty SI'F^ with 0,h% EMS treatment, whereas, i t 
was 21,56 percent in va r i e ty BR-112 with the same treatment 
(Table 5 ) , The maximum injury caused by 0,049^ SA treatment was 
16,58 and 18.74 percent in v a r i e t i e s BR-112 and SM-6, respec-
t i ve ly (Table 7 ) . 
The graph (Fig.7) represents the seedling growth 
injury in v a r i e t i e s SM-6 and BR-112. Var ie ta l difference was 
same as in case of percentage of seed germination. 
4.4 Cotyledonary abnormalities 
Various types of cotyledonary abnormalit ies such as 
mono-, mono-bifurcated, t r ico ty ledon and fleshy large pe rs i s t ing 
cotyledons were observed in f ie ld in M^  generat ion. 
The frequency of cotyledonary abnormali t ies were given 
in Table 8. Maximum percentage of cotyledonary anomalies have 
been observed with 0,2% SMS treatment in va r i e ty SM-6, the 
remaining SMS treatments were fa i led to induce such anomalies 
in any of the v a r i e t i e s . 
Table:8, Frequency of cotyledonary abnormalities i%) in 
M^  generation 
Treatment i%) Variety SM-6 Variety BR-112 
Control - -
SMS 0.1 
SMS 0,2 3.70 2.77 
SMS 0.3 
SMS 0.4 
SA 0.01 
SA 0.02 
SA 0.03 
SA 0,04 
0.67 
1.33 
-
_ 
0.66 
1.32 
0.66 
1.32 
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It was also noted that sodium azide was more effective 
mutagen in inducing cotyledonary abnormalities. In variety 
SM-6, 0.019i and 0.029^  of SA induced anomalies in cotyledons, 
however, in variety BR-112, all the four concentrations were 
effective. 
In general, the frequency of cotyledonary abnormalities 
in M^ generation was dose independent. 
4.5 Leaf abnormalities 
The leaves exhibited considerable variations in M^ 
generation after mutagenic treatment in both the varieties. 
Abnormalities like marginal curling, poor midrib growth, fused 
and highly dissected first pair of leaves were noticed in 
different concentrations of mutagen used. Spine occured with 
0,h% SMS treatment in variety BR-112. Chlorophyll defficient 
variants (i.e. first pair of leaf with whitish spots) were also 
observed with 0.29^  EMS in variety SM-6. SMS was more effective 
mutagen in inducing leaf abnormalities however, no such 
abnormalities were noticed with SA treatments in both the 
varieties. 
Table 9 shows the frequency of leaf abnormalities induced 
by SMS treatments in M^ generation. All the SMS treat-
ments were succeeded in inducing leaf abnormalities in variety 
SM-6, on the other hand, only higher concentrations produced 
such anomalies in variety BR-112. 
Table: 9. Frequency of leaf abnormalities i%) in 
M^ generation 
Treatment i%) Variety SM-6 Variety BR-112 
Control 
EMS 0.1 
EMS 0.2 
EMS 0.3 
EMS 0,4 
SA 0.01 
SA 0.02 
SA 0.03 
SA 0.04 
1.68 
3.36 
0.84 
2.52 
— 
-
0.93 
1.85 
4-0 
3 5 
3 0 
i : 3-5 
h 
< 
or 
o 1-5 
CO 
o 
o 0-5 
i 
g; 
1 
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1 
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Fig.8: Frequency of cotyledonary abnormalities in 
M>j generat ion. 
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Fig. 9: Frequency of leaf abnormalities in M-, generation. 
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The pooled frequency of leaf abnormalities was 6,729^  
in variety SM-6 and 2»78?^  in variety BR-112 after SMS treat-
ments (Fig, 9). 
A.6 Pollen fertility 
Pollen fertility reduced with an increasing concentra-
tions of both the mutagens, showing a linear dependence of 
fertility on concentration. Maximum reduction in pollen 
fertility was noticed with 0.0496 SA (26.04 percent) in variety 
BR-112, while, it was 12.28% in variety SI4-6 (Table 10). Two 
mutagens (SMS and SA) produced differential response in the 
varieties (SM-6 and BR-112) studied. 
Minimum reduction in pollen fertility was observed in 
variety SM-6 and maximum in variety BR-112 after SA treatment. 
This comparison was made against SMS treatment. 
On contrary to seed germination and seedling injury, 
variety SM-6 was more resistant to both the mutagens interms of 
percentage reduction in pollen fertility. 
4,7 Quantitative characters 
1. Plant height : No significant variation in mean values 
with regards to plant height in M-j generation was observed in 
the present study (Table 11). In the variety SM-6, mean shifted 
in both the directions. Whereas, in the variety BR-112 a 
negative shift in mean was noticed in all the treatments. The 
Treatment 
Con t ro l 
0,1% SMS 
0.29^ EMS 
0.3?^ EMS 
0,49^ EMS 
0.019^ SA 
0.0296 SA 
0.039^ SA 
0.0496 SA 
v a r i e t i e s SM-6 and BR-112 
Var i e ty SM-6 
P o l l e n 
f e r t i l i t y 
93.90 
88.12 
85 .60 
80 .49 
74 .38 
89.57 
86 .33 
84.23 
82 .37 
% r e d u c t i o n 
-
6.16 
8 .84 
14.29 
20 .79 
4.61 
8.06 
10 .30 
12.28 
Var i e ty BR-112 
p o l l e n 
f e r t i l i t y 
92 .45 
86 .25 
83.92 
76.97 
70.24 
80.77 
74.45 
71.64 
68.38 
% reduction 
-
6.71 
9.23 
16.74 
24.02 
12.63 
19.47 
22.51 
26.04 
Table:11, Induced variation in plant height (cm) in M^ 
generation of ^ , melongena L, 
Variety Treatments Mean ± S.E. Shift in X S.D, CVi%) 
SM-6 Cont ro l 
•• o,^% SMS 
• ' 0,2?^ 3MS 
• • 0.396 iiMS 
• • 0,4% SMS 
« • 0 , 0 1 ^ SA 
• • 0.0296 SA 
• ' 0. 0396 SA 
• • 0.0496 SA 
BR-112 Con t ro l 
•• 0.196 EMS 
" 0.296 EMS 
»» 0.396 EMS 
' • 0.496 3MS 
" 0.0196 SA 
• » 0. 0296 SA 
' • 0.0396 SA 
" 0. 0496 SA 
X = Mean 
47,97+1.47 
47,1C>1.A6 
47,10*1,49 
48.63+1.50 
47,70+1.56 
47.0CHKl.47 
47.47+1.38 
47.73+1.47 
47.67+1.92 
51.77+1.43 
49.63+1.40 
49.87+1.54 
50.53+1.38 
49.17+1.49 
51.13+1.34 
49.57+1,42 
51.60+1,37 
49,60+1.40 
S.S, » Standard e r r o r 
S.D, = Standard d e v i a t i o n 
0.00 
- 0.87 
- 0.87 
+ 0.66 
- 0.27 
- 0.97 
+ 0.50 
- 0.24 
- 0 .30 
0.00 
- 2 .14 
- 1.90 
- 1.24 
- 2 .60 
- 0.64 
- 2 .20 
- 0.17 
- 2.17 
CV(^) = C o e f f i c i e n t of v a r i a t i o n 
8.04 
8.00 
8.16 
8.21 
8.53 
8.06 
7 ,58 
8.07 
10.49 
7.36 
7.71 
8.43 
7 .53 
8,17 
7 ,34 
7 ,78 
7 .49 
7.67 
16.77 
16.99 
17,32 
16,83 
17.88 
17.44 
15.64 
16.90 
22.01 
14.21 
15.41 
16.90 
14.91 
16.61 
14.36 
15.70 
14.51 
15.47 
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highest value of negative mean shift in variety SM-6 and BR-112 
were with 0.01^ SA treatment (0.97) and 0.4?^  EMS treatment 
(2.60) respectively. 
Coefficient of variation increased in all the treatments 
except in treatment with 0.029^  SA in variety "^ 1-6, The maximum 
increase in CV(?6) was noticed with 0.04% SA treatment in variety 
SM-6, while, in variety BH-112, treatment with 0.2% EMS exhibited 
the maximum coefficient of variation (16,90) (Table 11). 
2, Days to flowering : Table 12 shows that the mean value 
increased significantly over control with regards to days to 
flowering, except in the lower concentrations of SMS treatments 
in variety SM-6 and in 0.2% SMS treatment in variety BR-112. 
Mean shifted towards the positive direction in all the treatments. 
The maximum positive shift in mean was noticed with 0,03% SA 
treatment. 
Highest value of C.V. (%) was noticed with 0.1% EMS (10.58) 
and 0.02% SA (10.47) in variety SM-6, but in variety BR-112 
0.3% SMS (10.10) and 0.02% SA (10,25) treatments showed the 
maximum value of C.V. (%) (Table 12). 
3. Days to maturity : Table 13 reveals that the mean value 
increased over control with regards to days to maturity after 
mutagenic treatments. Significant increase in mean values was 
noticed with 0.4% SMS (153.80^1.40), 0.02% SA (153.7(>1,88) and 
0,04% SA (153.77+1.99) treatments in variety SM-6, In variety 
Table:12, Induced variation in days to flowering in M^ 
generation of S. melongena L, 
Variety Treatments Mean + 3.E. Shift in X S.D, CVi%) 
SM-6 
BR-112 
Cont ro l 
0.1% EMS 
0.2% SMS 
0,3% SMS 
0.4% EMS 
0.01% SA 
0.02% SA 
0.03% SA 
0.04% SA 
Cont ro l 
0.1% SMS 
0.2% SMS 
0.3% SMS 
0.4% SMS 
0.01% SA 
0.02% SA 
0.03% SA 
0.04% SA 
98.03+1.28 
101,97+1.97 
102.07+1.58 
101.53+1.54 
104.1C>1.41 
103.43+1.51 
105.87+2.02 
I06 .60 f1 .87 
105.97+1.16 
100.84+1.52 
105.93+1.52 
105.03+1.80 
106.30+1.96 
108.37+1.31 
106.03+1.36 
104.16+1.95 
109.37+1.21 
106.07+1.45 
0.00 
+ 3 .94 
+ 4 .04 
+ 3 .50 
+ 6 .07 
+ 5.40 
+ 7 .84 
+ 8.57 
+ 7 .94 
0.00 
+ 5.09 
+ 4 .19 
+ 5.46 
+ 7 .53 
+ 5.19 
+ 3.32 
+ 8.53 
+ 5.23 
7 .04 
10.78 
8 .65 
8.45 
7 .72 
8.25 
11.09 
10.26 
6 .35 
8.37 
8.33 
9 .88 
10.73 
7.16 
7 .47 
10.67 
6 .64 
7 .93 
7.18 
10.58 
8.48 
8.32 
7.41 
7 .98 
10.47 
9.62 
6 .00 
8.31 
7.87 
9 .40 
10.10 
6 .60 
7 .05 
10.25 
6.07 
7 .48 
* 3 
** a 
X » 
s.s. -
S.D. = 
cv(%)= 
Significant at 5% level 
Significant at 1% level 
Mean 
standard error 
Standard deviation 
Coefficient of variation 
Table:13, Induced variations in days to maturity in M^ 
generation of S. melongena L. 
V a r i e t y Treatments 
SM-6 Cont ro l 
«• 0.1?4 SMS 
• • 0.2?6 EMS 
•• 0,3% SMS 
•» 0,h% EMS 
• ' 0. 019^ SA 
• • 0, 0296 SA 
' • 0.0396 SA 
' • 0, Oh% SA 
BR-112 Con t ro l 
" 0,1% EMS 
» • 0.29^ SMS 
• • 0,3% EMS 
' « 0,4% EMS 
•• 0,01% SA 
• » 0,02% SA 
•« 0, 03% SA 
• • 0.04% SA 
Mean + S.S. 
147.701:1.35 
150.9(>1,82 
149.87+1.60 
151.17+1.50 
153.8(>1.40 
150.17+1.85 
153.7C>1.88 
151.40^1.87 
153.77+1.99 
153.63+1.54 
153.36+1.68 
158.77+1.69 
159.33+1.90 
160,57+1.63 
156.53+1.90 
158.37+2.11 
159.53+1.82 
158.63+1.86 
S h i f t i n X 
••• 
• 
+ 
••• 
+ 
+ 
+ 
+ 
-
+ 
+ 
+ 
+ 
• 
+ 
+ 
0.00 
3 .20 
2.17 
3.47 
6 .10 
2.47 
6 .00 
3 .70 
6.07 
0.00 
0.27 
5.14 
5 .70 
6 .94 
2 .90 
4 .74 
5.90 
5.00 
* = S i g n i f i c a n t a t 5% l e v e l 
** = S i g n i f i c a n t a t 1% l e v e l 
X = Mean 
S.S, » Standard e r r o r 
S.D, = Standard d e v i a t i o n 
CV(%) » C o e f f i c i e n t of v a r i a t i o n 
S.D, 
7 .37 
9.97 
8.78 
8.22 
7 .69 
10,11 
10,29 
10,22 
6 ,54 
8 ,44 
9 ,18 
9.27 
10.43 
8.94 
10,40 
11.54 
9.98 
10,18 
cv(%) 
4.99 
6 .60 
5.86 
5.44 
5.00 
6.73 
6 .70 
6 .75 
4 ,25 
5.49 
5.98 
5.84 
6 .55 
5.58 
6 .65 
7 .29 
6 .25 
6.41 
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BR-112, a significant increase was observed after 0.2% 5MS 
(158.7711«69), 0.3% SMS (159.33+1.90), 0.4% SMS (160.57+1.63), 
0.03% SA (159.53+1.82) and 0.04% SA (158.63+1.86) treatments. 
Mean shifted in positive direction in both the varieties, 
except in 0.1% EMS treatment in variety BR-112. 
Maximum value of coefficient of variation was noticed 
with 0,03% SA (6.75) and with 0.02% SA (7.29) treatments in 
variety SM-6 and BR-112 respectively (Table 13). 
4, Number of branches/plant : Table 14 clearly indicates 
that the mean values increased over control with 0.01% SA 
(3.73+0.20) and 0.03% SA (4.03+0.27) treatments in variety SM-6. 
However, in variety BR-112 significant increase in mean values 
was obtained after 0,4% EMS (6.70+0.43), 0.01% SA (6.83+0.45), 
0.02% SA (6.67+0.42) and 0,04% SA (6,40^0.43) treatments. Mean 
shifted in positive direction in variety SM-6, except in 0,2% 
EMS treatment, while, in variety BR-112, positive shift in mean 
was noticed in all the treatments. (Table 14). 
The maximum value of increase in C.V.(%) was noticed with 
0.1% SMS (42.25) and 0.1% SMS (40.33) treatments in varieties 
SM-6 and BR-112 respectively. 
5. Number of fruits/plant : Table 15 shows that there is 
no significant variation in mean values in numiber of fmiits/ 
plant in tre^ ited population in variety SM-6. However, 
significant Increase in mean values was noticed in 0,4% EMS 
Table:14. Induced v a r i a t i o n in number of branches/plant in M^  
generat ion of S, melon^ena L, 
Va r i e ty 
SM-6 
BR-112 
Treatment Mean 
Con t ro l 3,17 
0.1 ?6 SMS 3,27 
0.2?« EMS 3.13 
0.3% SMS 3.57 
0,h% EMS 3.43 
0.01% SA 3.73 
0.02% SA 3.27 
0.03% SA 4.03 
0.04% SA 3.33 
Con t ro l 5.03 
0.1% SMS 5.93 
0.2% SMS 5.97 
0.3% SMS 5.57 
0.4% SMS 6 . 7 8 
0.01% SA 6 .83 
0.02% SA 6.67 
0.03% SA 5.70 
0.04% SA 6 .40 
• = S i g n i f i c a n t 
** = S i g n i f i c a n t 
X = Mean 
+ 
+ 
+ 
+ 
+ 
••• 
+ 
••• 
+ 
^ 
+ 
+ 
+ 
+_ 
• 
+ 
+ 
Hh 
+ 
S.S. 
0.19 
0.25 
0.22 
0 .24 
0.23 
0 .20 
0 .20 
0.27 
0.19 
0 .30 
0.44 
0.42 
0.33 
0.43 
0.45 
0.42 
0.38 
0.43 
S h i f t i n X 
+ 
— 
+ 
+ 
+ 
+ 
+ 
-»> 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
a t 5% l e v e l 
a t 1% l e v e l 
S .S , = Standard e r r o r 
S.D. » Standard d e v i a t i o n 
0 .00 
0.10 
0.04 
0.40 
0.26 
0.56 
0.10 
0.86 
0.16 
0.00 
0 .90 
0.94 
0.54 
1,67 
1.80 
1.64 
0.67 
1.37 
S.D. 
1.02 
1.39 
1.20 
1.30 
1.25 
1.06 
1.06 
1,50 
1.03 
1.61 
2.39 
2 .28 
1,79 
2 ,38 
2.46 
2.29 
2 .10 
2.36 
GV(%) 
32.17 
42.45 
38 .20 
36.55 
36.46 
28.97 
33.05 
37.14 
30.88 
31.96 
40.33 
38.21 
32.21 
35.53 
36.09 
34.39 
36.90 
36.84 
CV(%) = Coefficient of va r i a t i on 
Table;15. Induced variation in number of fruits/plant in M^ 
generation of S, melongena L. 
variety 
SM-6 
BR-112 
Treatment 
Control 
0,1% EMS 
0.29^ SMS 
0.396 SMS 
0,k% SMS 
0.01J6 SA 
0.029i 3A 
0,03?i SA 
0.0496 SA 
Control 
0.196 EMS 
0.296 SMS 
0,396 SMS 
0.496 EMS 
0,0196 SA 
0.0296 SA 
0.0396 SA 
0,0496 SA 
Mean ^ 
4.87 1 
5 .30 + 
5.13 1 
5.30 + 
4 .93 1 
5.03 + 
5.07 1 
4.97 + 
5,27 + 
5,57 1 
6 .13 1 
5.67 + 
6 .00 + 
** 
6.67 + 
6 .40 + 
6.25 + 
6.07 + 
6 .13 + 
S.E. 
0.14 
0.19 
0 .20 
0.18 
0 .20 
0.18 
0.21 
0.21 
0.18 
0.18 
0 .24 
0.22 
0.26 
0.24 
0.22 
0,24 
0,21 
0.22 
S h i f t i n X 
+ 
+ 
+ 
4> 
+ 
+ 
+ 
+ 
• 
+ 
•f 
+ 
+ 
+ 
+ 
+ 
0,00 
0.43 
0.26 
0.43 
0.06 
0.16 
0 .20 
0.10 
0 ,40 
0,00 
0,56 
0.10 
0.43 
1.10 
0.83 
0.63 
0 .50 
0.56 
S.D. 
0.78 
1.02 
1.07 
0.99 
1.14 
0.98 
1.17 
1.16 
0.98 
0.97 
1.31 
1.18 
1.44 
1.32 
1.19 
1.32 
1.17 
1.20 
CV (96) 
15.94 
19.29 
21.06 
18.63 
23.18 
19.54 
23.13 
23.32 
18.60 
17.44 
21.31 
20.89 
23.97 
19.82 
18.62 
21.35 
19.32 
19.51 
* = Significant at 596 level 
•* = Significant at 196 level 
X • Mean 
S.B. » Standard error 
S.D. = Standard deviation 
CV(96) = Coefficient of variation 
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treatment and 0.0196 and 0,02% SA treatments in variety BR-112. 
Mean shifted in positive direction in all the treatments. The 
maximum positive shift in mean value was noticed in 0,^% and 
0,3% SMS treatments in variety SM-6 and 0,h% SMS treatment in 
variety BR-112. 
Maximum values of increase in C.V,{%) was attained after 
treatment with 0.0396 SA (23.32) and 0.3% SMS (23.97) in varieties 
SM-6 and BR-112 respectively (Table 15). 
6. Fruit length : The mean values with regards to length 
of fruits did not exhibit significant variation after mutagenic 
treatments in both the varieties, JSven though, mean shifted in 
both the directions, it did not exhibited any definite trend. 
Treatment with 0,2% and 0,3% SMS showed a maximum positive shift 
in mean in variety SM-6, In variety BR-112 treatment with 0,4% 
SMS and 0.03% SA exhibited maximum amount of positive shift in 
mean (Table 16). 
In variety SM-6, maximum increase in C.V.(%) was obtained 
in the population treated with 0.4% SMS whereas, in variety 
BR-112, treatment with 0.3% SMS showed highest C.V,(%), 
7. Fruit girth : In significant variation in mean values 
were recorded in the variety SM-6, except in the treatment 
with 0,1% SMS (12.63+0.45). (Table 17). 
Table: 16, Induced variation in fruit length (cm) in M>, 
generation of S. melongena L, 
Var ie ty 
314-6 
1 t 
BR~112 
Treatments 
Control 
0 . 1 ^ SMS 
0.2% SMS 
0,3% EMS 
0,h% SMS 
0.01?6 SA 
0.025^ SA 
0.03% SA 
0.04% SA 
Con t ro l 
0.1% SMS 
0.2% BMS 
0.3% EMS 
0.4% SMS 
0,01% SA 
0.02% SA 
0.03% SA 
0.04% SA 
Mean 
8.84 
8.85 
9.18 
9.12 
8.37 
8 .70 
8.82 
9 .00 
8 .80 
7 .12 
6 .58 
7 .43 
7 .13 
7 .47 
7 .33 
6 .98 
7 .62 
7 . 4 0 
+ 
^ 
_+ 
••• 
+ 
+ 
••• 
•f 
•¥ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
•*• 
-h 
S,^, 
0.^5 
0.27 
0.25 
0.23 
0.32 
0.22 
0.25 
0.26 
0.24 
0.18 
0.21 
0.18 
0.26 
0.24 
0.25 
0.21 
0.25 
0.24 
S h i f t i n X 
+ 
+ 
+ 
-
-
-
+ 
-
-
+ 
+ 
• 
+ 
-
+ 
+ 
0.00 
0.01 
0.34 
0.28 
0.47 
0.14 
0.02 
0.16 
0.04 
0.00 
0.54 
0.31 
0.01 
0.35 
0.21 
0.14 
0 .50 
0.28 
S.D. 
1.38 
1.46 
1.37 
1.26 
1.74 
1.22 
1.36 
1.40 
1.32 
0.97 
1.16 
1,01 
1.41 
1.29 
1.35 
1.14 
1.39 
1.34 
cv(%) 
15.66 
16.53 
14.97 
13.86 
20.75 
14.05 
15.43 
15.58 
15.04 
13.64 
17.64 
13.54 
19.74 
17.31 
18.39 
16,34 
18.34 
18.13 
X = Mean 
S.E,= Standard error 
S.D.= Standard deviation 
CV(%)= Coefficient of variation 
Table:17, Induced variation in fruit girth (cm) in M^ 
generation of S, melongena L. 
Var ie ty 
SM-6 
BR-112 
Treatments 
Con t ro l 
0 . 1 ^ SMS 
0,2% EMS 
0.396 EMS 
0,49^ EMS 
0,0196 SA 
0.0296 SA 
0.03% SA 
0.04% SA 
Con t ro l 
0.1% EMS 
0.2% EMS 
0,3% EMS 
0.4% EMS 
0.01% SA 
0.02% SA 
0.03% SA 
0.04% SA 
Mean 
13.77 
12.63 
13.55 
13.83 
13.17 
12.87 
12.73 
13.50 
13.80 
17.23 
16.97 
17.77 
17.57 
17.67 
17.77 
17.33 
18.03 
17.47 
• » • 
+ 
+ 
+ 
^ 
+ 
+ 
+ 
••• 
+ 
••• 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
s.s. 
0.39 
0.45 
0.35 
0.35 
0.41 
0,35 
0.43 
0.35 
0 ,40 
0.24 
0.25 
0,31 
0.35 
0.37 
0 .30 
0,32 
0.34 
0 .30 
S h i f t i n X 
-
-
••• 
-
-
-
-
+ 
-
+ 
••• 
+ 
+ 
+ 
+ 
+ 
0.00 
1.14 
0.22 
0.06 
0 .60 
0.90 
1.04 
0.27 
0.03 
0.00 
0.26 
0 .54 
0.34 
0.44 
0 .54 
0.10 
0 .80 
0 .24 
S.D. 
2.16 
2.47 
1.91 
1.85 
2.23 
1.94 
2.33 
1.94 
2.17 
1.33 
1.38 
1.72 
1.91 
2.02 
1.65 
1.73 
1.88 
1.63 
cv(%) 
15.69 
19.53 
14.09 
13.44 
16.93 
15.09 
18.33 
14.39 
15.74 
7.72 
8.11 
9.66 
10.85 
11.45 
9.31 
9.98 
10.45 
9.36 
* = Significant at 5% level 
5( « Mean 
S,E,= Standard error 
S.D,= Standard deviation 
CV(%)= Coefficient of variation 
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However, the mean values shifted in negative direction, 
except in 0.39^  BMS and 0.04^ 6 SA treatments in variety SM-6. At 
the same time, in variety BR-112 there is a positive shift in 
mean was noticed in all the treatments, except in population 
treated with 0.1% EMS (Table 17). 
Treatment with 0.1% EMS showed maximum value of C.V.(%) 
in variety SM-6, i.e. 19.53, whereas 0.4% SMS treatment induced 
highest value of C.V.(%) in variety BR-112, i.e. 11.45. 
8, Fruit weight : No significant change in mean values 
with regards to fruit weight was noticed after mutagenic treat-
ments. The mean shifted in positive as well as negative 
directions in both the varieties (Table 18). The highest value 
of positive shift in mean was noticed with 0,3% EMS and 0,03% 
SA treatments in varieties SM-6 and Bft-112 respectively. 
Similarly, the maximum negative shift in mean was attained with 
0.4% EMS in variety SM-6 and with 0.1% EMS in variety BR-112. 
Treatment with 0,02% SA induced maximum extent of C.V.(%) 
i.e. 27.58, in variety SM-6, while, it was 31.49, after treatment 
with 0.03% SA in variety BR-112 (Table 18). 
Table:18, Induced variation in fruit weight (gm) in M^ 
generation of S, melongena L, 
V a r i e t y 
SM-6 
BR-112 
Treatments 
Con t ro l 
0,^% EMS 
0.2% SMS 
0,3% EMS 
0,k% SMS 
0.01?^ SA 
0,02% SA 
0.03% SA 
0.04% SA 
Cont ro l 
0,1% EMS 
0.2% SMS 
0.3% SMS 
0.4% SMS 
0.01% SA 
0.02% SA 
0.03% SA 
0.04% SA 
Mean 
47.50 
45.27 
47.83 
50.23 
43.53 
48 .50 
48.97 
49 .50 
44.97 
63 .03 
58.97 
60 ,10 
63 .73 
64 .10 
64.77 
65.27 
66.93 
62 .60 
+ 
"f 
••• 
• 
+ 
••• 
+ 
-f 
"f 
^ 
+ 
+ 
+ 
^ 
+ 
+ 
• 
• » • 
+ 
S.B. 
1.84 
1.72 
2.12 
1.99 
1.62 
1.82 
2.47 
2 .00 
1.71 
3 .53 
3 .10 
3 .35 
3 .45 
3 .50 
3 .44 
3 .59 
3 .85 
3 .34 
S h i f t i n X 
-
+• 
+ 
-
+• 
••« 
+ 
-
-
-
+ 
+ 
+ 
+ 
+ 
— 
0.00 
2.23 
0.33 
2 .73 
3.97 
1.00 
1.47 
2 .00 
2 .53 
0.00 
4.06 
2 .93 
0 .70 
1.07 
1.74 
2 ,24 
3 .90 
0.43 
S.D. 
10.06 
9.43 
11.59 
10.94 
8.86 
9.98 
13.51 
10.96 
9.37 
18.24 
16.99 
18.36 
18,89 
19.15 
18.84 
19.64 
21.08 
18.30 
cv{%) 
21.19 
20.83 
24.23 
21.78 
20.35 
20.57 
27.58 
22.15 
20.83 
28.45 
28.81 
30.55 
29.64 
29.87 
29.09 
30.09 
31 .49 
29.23 
X = Mean 
S.B. = Standard error 
S.D, = Standard deviation 
CV(%) =» Coefficient of variation 
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CHAPTER - 5 
DISCUSSION 
Attempts were made to induce genie changes by mutagens 
go back to the early days of modem genetical research, 
Muller's discovery (1927) of the mutagenic effect of x-rays 
had opened up a new and exceedingly fruitful field for mutation 
work. Later on the mutagenic effect of some chemical substances 
was reported by various workers (Auerback and Robson, 1942 and 
Oehlker, 1943). Recently, the use of chemical mutagens to 
induce genetic variability has widely been accepted for improv-
ing various crop plants. 
The sensitivity of eggplant cultivars to various mutagenic 
treatments was assessed by studying the biological damage such 
as seed germination, seedling growth and pollen fertility and 
certain quantitatitive characters in M^ generation. Various 
mutagenic treatments used in the present investigation brought 
about reduction in seed germination, seedling height and pollen 
fertility. Such reductions were found to be dose dependent. 
Similar results have also been reported in various other crops 
(Jana, 1964; Nilan et al., 1968; Khan, 1979; Khan and Siddiqui, 
1987), 
In the present investigation, seed germination was 
delayed after mutagenic treatments in both the varieties in 
question. Delayed germination after seed treatment with 
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different mutagens has been established by various vrorkers. 
Van Der Veen and Hildering (1965) recorded a germination delay 
when the seeds of tomato were treated with ethylmethane 
sulphonate (SMS). Similar observation has been reported by 
Chowdhury (1978) in wheat, Favret (1963) reported that delayed 
seed germination caused by various mutagens may be due to the 
depression in the rate of mitotic proliferations. The denatured 
DNA caused by mutagenic treatment, after sometime may be 
repaired resulting in the activation of biological processes 
involved in germination and thus delayed germination is observed 
(Hutterman et al,, 1978), In BMS treated populations, delayed 
germination might be due to the disturbances in the initial 
metabolic process and or chromosomal aberrations whereas, in SA 
treatments, in addition to initial metabolic disturbances, gene 
mutations might have played a major role, Sander et al, (1978) 
observed that azide induces no chromosome aberrations signifi-
cantly above control. 
In the present study, linear reduction in seed germination 
after mutagenic treatment, was observed in both the varieties. 
Maximum reduction in seed germination was noted in var, SM-6 
(23.8196). The dependence of seed germination on dose was also 
reported in rice (Siddiq and Swaminathan, 1968), in mungbean 
(Subramanian, 1980; Khan, 1990), in Safflower (Ramachandran and 
Goud, 1983), in barley (Nilan et al., 1973 and Kleinhofs et al., 
1974). A decrease in percentage of seed germination and final 
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survival has also been reported by Bhaskaran and Swaminathan 
(1961), Goud et al. (l970). Varietal differences in seed 
germination was observed in the present investigation, may be 
related to metabolic activity, which depend on pre-soaking time. 
The genetic architechture of the variety is a potent factor 
in determining its response to mutagen. Varietal differences 
were also reported earlier with respect to mutagen sensitivity 
in wheat (Goud, 1967b), Sorghum (Sree Ramulu, 1970), pea (Levy 
and Ashri, 1973) and castor (Athma and Reddy, 1985). Maximum 
reduction was noted in SMS treatments followed by SA treatments. 
Physiological effects of SA may be due to decline in assimilation 
mechanism,inhibition of catalase, peroxidase and cytochrome 
oxidase (Kleinhof's et al., 1978). 
The height of seedlings decreased with the increasing 
concentrations of the mutagens used. Such reduction in seedling 
height was also observed by Conger and Stevenson (1%9) in 
Hordeum, Iqbal (1969) in Capsicum, Rajput (1970) in Triticum, 
Singh et al. (1978) in Pennisetum and Khan (1990) in Vigna. 
The extent of decrease in seedling height was not same in the 
two varieties. The variety BR-112 was more resistant to both 
the mutagens. This kind of differential response has also been 
reported by Bhatia (i960), Nirula (l96l), Singh et al. (1978) 
and Cheralu and Reddy (1985). 
The reduction in seedling growth may be due to the gross 
injury caused at cellular level, either due to gene controlled 
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biochemical process or acute chromosomal aberrations or both. 
Sparrow et al, (1961) are of the opinion that the chief causes 
of reduced seedling growth are extra chromosomal damages or 
inhibition of cell division. Chromosomal damages as the major 
factor in growth inhibition has been attributed by Gray and 
Read (1950) and Thoday (195A), However, some other workers 
believe that the changes in auxin level in the plants are 
basically responsible for the reduced growth (Smith and Kersten, 
1942; Gordon, 1955). 
Various kind of cotyledonary abnormalities were observed 
in treated populations in M^ generation, SA treatments showed 
maximum frequency of cotyledonary abnormalities in both the 
varieties. In the present investigation, the knowledge of the 
high frequency of cotyledonary abnormalities in SA treated 
populations may be due to the metabolic disturbances in the cells 
at the embryonic level lead to the death of growth initials. 
Similar results were reported earlier by Gaul (1958) and 
Sparrow et al, (1958), 
Blixt (1972) considered that leaf aberrations seemed to 
be closely related to actual mutation process. Induction of 
high frequency of leaf abnormalities by SMS in the present 
study might be due to chromosomal aberrations. The lack of 
leaf variants from azide treatment has been attributed to the 
lack of chromosome breaks (Sander and Muchlbaur, 1977). Gunckel 
(1957, 1961) and Gunckel and Sparraw (l96l) suggested that 
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although the genetic materials of the cells are certainly 
sensitive to mutagens both primary and secondary physiological 
effects may be responsible for many morphological changes. 
The observation of leaf spots in SMS treated seedlings 
in the present study is in agreement with the findings of Lee 
and Halloran (1982), ^hey also interpreted that the spotting 
is likely to be the result of plastid mutation than chromosome 
breakage or dominant or double recessive mutation. However, 
leaf spotting and sectoring have been attributed to nuclear 
mutations by Vig (1973) and Zacharias and Shrenberg (1962). 
The reduction in pollen fertility was dose dependent for 
the two mutagens in both the varieties used in the present 
study. The dependence of fertility on dose was also reported 
by Yamaguchi (1963), Sharma (1970), Goud et al, (l970) and 
Khan and Hashim (1978), The pollen sterility induced by SMS 
appears to be either due to gene mutations, invisible djficiencies 
or both (Sato and Gaul, 1967). Chromosomal aberrations follow-
ing SMS treatment have also been reported (Natarajan and Upadhya, 
1964; Nerker, 1977 and Grover and Virk, 1986), However, most 
of the heritable pollen sterility after azide treatment must 
be attributed to gene changes since chromosome breaks are 
negligible following azide treatment (Kleinhofs et al,, 1978), 
According to Katayamma (1963), the pollen arrf seed fertility 
correspond approximately to the frequency of translocations 
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showing adjacent segregation. The two varieties, viz, SM-6 
and BR-112, showed a differential response to both the mutagens. 
Similar influence of genie status on pollen sterility was also 
reported by Asha and Nayar (1986) in Capsicum. The differential 
response of two varieties with regards to seedling injury and 
pollen sterility in the present study is in agreement with the 
observation of Singh et al, (1978) in Pennisetum, The genetic 
architechture of the organism is a potent factor in determining 
its response to mutagens (Chandola, 1968 and Goud et al,,l970). 
The data recorded on various M^ quantitative characters 
revealed that some characters exhibited significant variation 
in treated population over control. The mean values of days 
to flowering, days to maturity and number of branches/plant, 
number of fruits/plant and fruit girth (0,2% SMS) changed 
significantly over control. However, plant height, fruit length, 
fruit girth (except 0,?.% BMS) and fruit weight did not show any 
significant variation, Bven though, coefficient of variation 
increased in majority of treatments, it did not exhibit any 
particular trend with the dose. The mean number of branches 
per plant days to flowering and days to maturity increased after 
mutagen treatment. The mean number of fruits per plant also 
increased in treated population. Khan (1983) reported that 
mean plant height increased drastically in the single treatment, 
Sree Ramulu (1974), Sharma and Sharma (1962) and Khan (l982a) 
have reported a decrease in the mean values of various traits 
in M^ generation. Sahai and Dalai (1974) reported an increase 
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in the values of coefficient of variation for most of the 
characters of safflower in M^ generation. Since most M^ plants 
are chimeral, the small part of the mutated tissue may not 
have much impact on the character mainfestation of the entire 
mutagenized material (Sharma, 1986). The lack of dose 
dependent decrease in plant height, as in the case of seedling 
height, can be attributed to some sort of recovery process, 
from the initial metabolic disturbances caused by the mutagens. 
The delay in flowering likely to be the disturbunces in floral 
hormones which might have directly affected the days to 
maturity. 
In the light of above discussion, it may conclude that 
various biological damage induced by chemical mutagens is 
depend on the dose, type of mutagens, genotype and various 
other factors. The chemicals mutagens can also induce varia-
tions in M^ quantitative characters which might be either 
expressed only in M^ generation or in subsequent generations 
also, along with segregating characters caused by the mutagens. 
CHAPTBR - 6 
FUTURB PROQRAMMB OF WORK 
Solanum melongena L, or eggplant is one of the major 
vegetable crop in India for poors. The crop is easily culti-
vated and handled for mutagenesis work. The vegetables as a 
whole, brinjal in particular provides vitamins and mineral to 
our people, which defficiency causes number of diseases. 
The basic pre-requisite of plant breeding programme is 
to create new gene recombination or genetic variability in 
the population. Due to increasing population of our country 
and indiscriminate interference into natural gene pool leads 
to the extinction of valuable gene resources. Such situations 
initiate the induction of mutations in plant breeding programme. 
Since it create new genetic variability in the population. 
Due to economic as well as medicinal importance of 
brinjal, the eggplant was selected as a research material for 
present study. 
The future programme of work includes the following 
aspects of investigations : 
1. Keeping in view, the economic importance of eggplant, main 
objective of present investigation is to evolve new 
varieties of eggplant and attempts will be made to induce 
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genetic changes by using some potent chemical mutations. 
This attempts will provide an efficient material for 
further selection procedure. If the mutation happened to 
be useful in its effect, it can be exploited through 
breeding programme. 
2. Collection of seeds from each M>. normal looking plant to 
carry out M2 & M, generations. 
3. M>. seeds will be sown in progeny rows in subsequent genera-
tions. 
4. Frequency and spectrum of morphological mutants and chloro-
phyll mutants will be analysed, if any. 
5. Segregation pattern of various characters will also be 
analysed to study the breeding behaviour. 
6. Plants which are superior to control population in Mp 
generation will be selected separately to isolate mutant 
having desirable characters such as high yield, nutritive 
value, disease and pests resistance etc. 
7. Mutants isolated in M, generation will be subjected to 
cytological, morphological and statistical analysis, 
8. Statistical analysis will be done for each treatment in M2 
and M^ generations to find out mean, standard error of mean, 
phenotypic and genotypic coefficients of variation, herita-
bility and genetic advance. Different treatments and control 
will be compared by L,S.D. (Least Standard Deviation) method. 
SUMMARY 
CHAPTBR - 7 
SUMMARY 
A summarised account of the present work has been 
given below; 
1. Description, economic as well as medicinal importance of 
eggplant and important objectives of present study are 
presented, 
2. A review of earlier investigations, pertaining to the 
present programme of work has also been reported, 
3. Experimental materials used and research techniques adopted 
in the present study have been described, 
4. Effect of various chemical mutagens like EMS and SA on 
eggplant has been studied on the parameters such as, seed 
germination and seedling growth, A dose dependent reduc-
tion in seed germination and seedling growth have been 
recorded. Sensitivity of variety SM-6 to mutagens interms 
of percentage inhibition and injury than the variety 
BR-112 have been established, 
5. LD50 doses of SMS and SA for the varieties SM-6 and BR-112 
of eggplant have also been determined. 
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6. The frequency of various types of ootyledonary and leaf 
abnormalities induced by chemical mutagens have been 
determined, 
7. Effect of chemical mutagens on pollen fertility have been 
studied, A differential response of two varieties to 
chemical mutagens is noted, 
8. Various M^ quantitative characters were statistically 
analysed to assess significant change in mean values in 
treated population over control. Coefficient of variation 
has also been calculated, 
9. Results obtained been discussed on the basis of earlier 
findings of other workers in different crop plant. 
10, Finally, the future programme of work has been briefly 
outlined. 
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